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TRAIT ANXIETY AND THE HOSTILE ATTRIBUTION BIAS
Abstract
The hostile attribution bias (HAB) is a tendency to interpret malevolent intentions when
confronted by ambiguous actions of others. Much research has been conducted to examine the
relationship between HAB and aggression, but little on HAB and other personality traits; further,
comparatively little research has examined whether strategies like metacognition can reduce
HAB. This project examines the relationship between HAB and trait anxiety and whether a
metacognitive manipulation reduces HAB. In Study 1, participants filled out a survey
questionnaire containing the Beck Anxiety Inventory to measure trait anxiety and both the WSAP and the hostility section of the Aggression Questionnaire to measure HAB. Our results
showed that trait anxiety and HAB had a positive correlation using both methods of detecting
hostility, even when negative affect was accounted for. In Study 2, participants filled out the
Beck Anxiety Inventory to measure trait anxiety, were either shown a definition of HAB or
shown the definition and asked to correct for HAB, and filled out the W-SAP to measure HAB
levels. Overall analyses revealed that compared to a true control condition, the metacognition
manipulation reduced the link between trait anxiety and HAB. This means that those with higher
trait anxiety are more likely to experience HAB and have it harm their social lives, but also that
our metacognition manipulation can potentially not just reduce the link, but eliminate it entirely.
This study needs to be replicated before we can definitively draw conclusions, but still guides us
to a potential new method for reducing HAB in anxious individuals.
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Hidden Links: Trait Anxiety and the Hostile Attribution Bias
Trait anxiety refers to how chronically anxious a person is. Despite anxiety being a
clinical diagnosis, it is also a spectrum, where some people are more anxious than others without
having an anxiety disorder. Many researchers believe that worry and rumination are the two
underlying factors of trait anxiety (Ugalde-Araya et al., 2020). Researchers theorize that harmful
coping strategies used to deal with unpleasant situations and emotions cause excessive trait
anxiety (Mennin et al., 2005). A person’s guardians early in life may influence trait anxiety;
individuals with high trait anxiety rated their mothers as less caring yet more overprotective than
those with low trait anxiety (Bennet & Stirling, 1998). Whatever its origin, trait anxiety
influences many spheres of a person’s life.
Higher trait anxiety is related to psychological problems. Higher trait anxiety elevates the
risk for developing anxiety disorders (Chambers et al., 2004). Likewise, trait anxiety is
correlated to rejection sensitivity (Wu et al., 2020). Interestingly, those with higher trait anxiety
have a slower response time to speed-based stimuli identification tasks (Xia et al., 2020).
Researchers speculate this occurs because trait anxiety impedes top-down goal processes, or how
one’s past experiences shapes perception, which causes problems in inhibition functioning such
as executive control over motor responses; this in turn may negatively impact both cognitive
control and performance (Pacheco-Unguetti et al., 2010).
Many people with high trait anxiety suffer from cognitive biases that distort their
perceptions, such as a cognitive pattern that selectively favors encoding threatening information
over other types (Mathews & MacLeod, 1985). One of these biases is the Jumping to
Conclusions bias, which is a bias where someone will stop processing a situation and “jump” to a
negative conclusion (Bensi & Giusberti, 2007). Researchers think this occurs because the person

4
TRAIT ANXIETY AND THE HOSTILE ATTRIBUTION BIAS
wants to reduce uncertainty, even at the cost of being inaccurate (Bensi & Giusberti, 2007).
Researchers believe that these biases persist because they protect; if the Jumping to Conclusions
bias says that a person is an enemy and to avoid them, and the person with the bias does so, they
survive the ordeal, which reiterates the bias (Cardella & Gangemi, 2015).
Given the link between anxiety and cognitive biases, it seems plausible that people with
high trait anxiety might be more likely to have a hostile attribution bias (HAB). HAB is a bias
where in an ambiguous social situation, a person believes that others’ intentions are malicious,
even with little to no evidence (Dodge, 1980; Hawkins & Cougle, 2013). HAB is more prevalent
in ambiguous social situations (Combs et al., 2007; Crick & Dodge, 1994). Just like how trait
anxiety is related to various psychological issues, HAB is associated with many problems. For
example, HAB is more prevalent in those with more anger (Bond et al., 2004), and in those with
obsessive-compulsive disorder (OCD; Tellawi et al., 2016). People with more HAB tend to have
more depression (Gasse et al., 2020). Children with more aggression (Nasby et al., 1980) or
whose parents routinely “team up” against them (Coe et al., 2020) have elevated HAB.
HAB has previously been linked to social anxiety. For example, those with social anxiety
are more likely to interpret events as negative (Amin et al., 1998). Social anxiety involves a fear
of being judged by others (Tone et al., 2011). It appears that higher levels of the bias also
increase anxiety, creating a vicious cycle (Stopa & Clark, 2000). According to the Clark and
Wells Model of social phobia, people with high levels of social anxiety create a misshaped
portrayal of themselves seen by others (Clark & Wells, 1995). Social anxiety has a welldocumented relationship with paranoia; for example, social anxiety levels predict paranoia levels
(Pisano et al, 2016). Some suggest that paranoid thinking eventually leads to social anxiety
(Pisano et al, 2016), and social anxiety is a paramount component of persecutory delusions
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(Freeman et al., 2005). Since HAB has already been linked to social anxiety, it may also be
related to trait anxiety.
Since HAB is widespread across multiple domains, it is imperative that it is treated. HAB
is treatable; for example, cognitive interventions reduce levels of HAB (see Dodge, 2006). Selfpersuasion, or championing ideas that are at odds with one’s own beliefs, is effective in lessening
HAB in children (van Dijk et al., 2019). Children who witnessed playful fighting had lower HAB
levels (Boulton, 2012). While these studies are extremely informative and important, there is a
need for more literature about reducing HAB in adults.
Despite some available HAB reduction methods, biases are very pervasive. Preexisting
beliefs and attitudes, like prejudice, can increase bias levels (for a review, see Chien et al., 2014),
which make bias corrections challenging, as many people believe they are correct in their
judgements even when they are not. Higher cognitive load promotes biased thinking, since it
leads to stereotype priming (Wigboldus et al., 2004). Even subtle cues, like primes (Higgins et
al., 1977) or contextual stimuli in the environment (Chien et al., 2010) can increase bias.
Additionally, when ambiguous information is presented, individuals usually rely on biases to
“fill in the blanks” or make an appraisal on the situation they are in (Chaiken & Maheswaran,
1994).
Many times, people need straightforward directions to reduce their biases. People must be
aware of a bias before they can correct it (Gawronski, 2004). Individuals correct for perceived
bias, not necessarily actual bias; in other words, people correct for biases they believe are there.
Hence, they will stop correcting for bias when they think it is gone, even if the bias is present
(Wegener & Petty, 1995). Another rather pernicious fact is that people still have bias even when
they do their best to be impartial (for a review, see Chien et al., 2014).
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Some people may not wish to remove their biases at all. In fact, people do not like
correcting a bias that makes them look and feel good (McCaslin et al., 2010). Additionally,
people may be less likely to want to get rid of biases that influence what stimuli they pay
attention to if they are rewarded somehow (Anderson et al., 2013). Naturally, if someone does
not think they are biased, they will be unmotivated to correct for bias and will stay biased
(Wegener et al., 2001). Thankfully, once a person is aware they are biased, they typically do
their best to eliminate the bias (McCaslin et al., 2010).
With all the challenges getting rid of biases entails, cognitive bias modification (CBM)
interpretation training may help. CBM interpretation training is a therapy that attempts to reduce
cognitive biases that affect how people process and interpret information by eliminating harmful
processes and reducing interpretation biases (Dodd et al., 2019). Participants are given a wordsentence task, where they are given either a positive or negative word for the context of a
sentence. When participants make a hostile interpretation of the sentence, they are told that they
made a mistake, and to correct for positive interpretations (MacDonald et al., 2020). CBM can be
improved by including goal-relevant behavioral choices to make it more personalized and
meaningful to the participant, and that the person should see the consequences of their behavioral
choices (Wiers et al., 2020) to see that their efforts are actually helping them.
In metacognitive therapy, a different but similar approach to CBM, the objective is
changing negative perspectives about the way one thinks about their thoughts. It may also be a
useful tool to treat HAB, since negative beliefs about metacognition are associated with many
problems. Negative metacognitive beliefs such as the “danger and uncontrollability of thoughts”
are related to emotional disfunction (Sellers et al., 2018; Wells & Matthews, 1996). In other
words, individuals who consider thoughts to be dangerous and uncontrollable have more

7
TRAIT ANXIETY AND THE HOSTILE ATTRIBUTION BIAS
emotional disfunction. Negative metacognitive beliefs are positively connected to psychological
vulnerability (Nordahl & Wells, 2017), severe depression (Aldahadha, 2020), and may be
positively related to trait anxiety (Nordahl & Wells, 2017). Metacognitive beliefs are malleable
with manipulation (Sellers et al., 2018). Metacognitive therapy is used to treat many
psychological issues by challenging negative beliefs such as the importance of thoughts and need
to control thoughts. Metacognitive therapy treats generalized anxiety disorder (GAD; Wells &
King, 2006), trait anxiety (Mathews et al., 2007), and OCD (Miegel et al., 2020).
The purpose of the current research is to see whether those with high trait anxiety have
more HAB, and if so, if a metacognition manipulation will decrease HAB levels. For Study 1, we
hypothesize that people with more trait anxiety will have more HAB, perceiving the intentions of
others as malicious in ambiguous social situations. We also hypothesize that HAB will still be
present in those with high trait anxiety when negative affect is accounted for. For Study 2, we
hypothesize that we will replicate Study 1 results to find that those with more HAB will display
more trait anxiety. We also hypothesize that those who receive the metacognition manipulation
will have less HAB than those who were only told what the bias is. Lastly, we hypothesize that
those with high trait anxiety instructed to control HAB will have less HAB than those only given
the definition of HAB, but more HAB than those with low trait anxiety even after being told to
control for HAB.
Study 11
In Study 1, we looked at whether those with higher trait anxiety had more HAB. For this
first study, we measured trait anxiety, trait anger, verbal aggression, physical aggression, and
HAB. For HAB, we included both a trait-based HAB measure and a scenario-based HAB
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measure. However, since HAB involves negative interpretations of others, it is possible that any
link between trait anxiety and the bias are a result of negative affect, and not a true cognitive
bias. Negative affect encompasses all negative or unpleasant emotions, and is correlated with
health complaints (for a review, see Watson & Pennebaker, 1989). To make sure that the results
would truly show that trait anxiety is connected to HAB and not negative affect interfering, we
used the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) to measure both
positive and negative affect.
Method
Participants
A G*Power a priori power analysis (Faul et al., 2009) revealed 134 participants were
needed to have 95% power to detect a medium-sized effect. Before data collection, we
preregistered the study on the Open Science Framework (https://osf.io/d8bu2) to eliminate
hindsight bias and decrease the likelihood of Type I errors. Participants in this study were an
adult sample recruited using the online data collection platform Prolific. The participants were
screened to ensure they were 18 years old or above, had a task approval rating of at least 95%,
and were United States citizens. Participants received $1.71 in compensation. We recruited 220
participants and did not have to exclude any based on our preregistered exclusion criteria.
Females comprised 54.1% of all participants, males 43.6%, and non-binary 2.3%.
Caucasian/Whites comprised 71.4% of all participants, 9.1% Asian/Asian American, 8.3%
multiracial, 7.3% African American/Black, 2.7% Hispanic/Latino, 0.9% American Indian/Native
American, and 0.5% did not disclose their race. The participants’ ages ranged from 18 years old
to 79 years old (M = 33.20, SD = 12.05).
Materials & Procedure
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Participants first completed a Captcha to exclude bots, followed by a consent form. They
completed a series of four scales, followed by demographic items and data quality checks.
Participants also completed a question asking how anxious they were about the COVID-19
pandemic. Participants were then debriefed and compensated for their time.
Trait Anxiety. The Beck Anxiety Inventory (Beck et al, 1988) is a 21-item self-report
measure to assess trait anxiety. Participants were asked to rate how much they experienced a
symptom (e.g. “numbness or tingling”) in the past month on a Likert scale from 1 (“Not at all”)
to 4 (“Severely-it bothered me a lot”). We summed all items to create a total trait anxiety score
(a = .93), with higher scores indicating higher trait anxiety.
Positive and Negative Affect. The PANAS scale (Watson et al., 1988) is a 20-item selfreport measure to account for positive and negative affect. Similar to the Beck Anxiety
Inventory, participants were asked to rate how much they experienced a mood (e.g., “Irritable”)
in the past week on a Likert scale from 1 (“Very slightly or not at all”) to 5 (“Extremely”). We
summed all items on the negative affect subscale to create a total negative affect score (a = .91),
with a higher score indicating higher negative affect. Likewise, we summed all items on the
positive affect subscale to create a total positive affect score (a = .93), with a higher score
indicating higher positive affect.
Trait HAB. The Aggression Questionnaire (Buss & Perry, 1992) is a 29-item self-report
measure to assess hostility (e.g., “I am suspicious of overly friendly strangers”), anger (e.g., “I
sometimes feel like a powder keg ready to explode”), physical aggression (e.g., “If someone hits
me, I hit them back”), and verbal aggression (e.g., “I can’t help getting into arguments when
people disagree with me”). Participants responded to each statement on a Likert scale from 1
(“Extremely Uncharacteristic of Me”) to 5 (“Extremely Characteristic of Me”). We summed all
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the items on the subscales to create total scores for physical aggression (a = .82), verbal
aggression (a = .76), anger (a = .83), and hostility (a = .87). These scores were our
operationalizations of physical aggression, verbal aggression, and anger, and one
operationalization of HAB.
Scenario-Based HAB. The Word Sentence Association Paradigm (WSAP) is a 66-item
self-report measure to assess perceived hostility and perceived neutrality or non-negativity in
interpretations of a variety of ambiguously negative social situations (Dillon et al., 2016). For
each item, participants were presented with a sentence and a word, and were instructed to rate
how similar the sentence and word are. An example question is “Sentence: Someone disagrees
with your point of view. Word: Argumentative”, which participants rated on a Likert scale from
1 (“Not at all similar”) to 6 (“Extremely Similar”). Each sentence was presented twice, with one
word being hostile and one word being neutral or non-negative. Higher scores with a negative
word are associated with more perceived hostility, while higher scores with a neutral word are
associated with more perceived neutrality or non-negativity. We summed all items reflecting
hostile interpretations (a = .93) and neutral or non-negative interpretations (a = .89). The hostile
interpretations sum score was one operationalization of HAB.
Results & Discussion
Table 1 outlines the bivariate correlations, means, and standard deviations of all variables
used in Study 1.
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Table 1
Correlations, means, and standard deviations of Study 1 variables
Variable

1

2

3

4

5

6

7

8

1. Trait Anxiety
2. WSAP Hostility

.31**

3. WSAP Benign

.08

.07

4. AQ Hostility

.58**

.48**

-.01

5. AQ Anger

.48**

.27**

-.07

.57**

6. AQ Physical

.30**

.27**

.01

.38**

.48**

.32**

.23**

.07

.41**

.50**

.48**

8. Positive Affect

-.15*

-.04

.29**

-.24**

-.20**

.004

.14*

9. Negative Affect

.76**

.31**

.12

.59**

.46**

.17*

.22**

Mean

SD

34.17

10.95

110.65 24.03
132.70 19.18
19.08

6.87

14.44

4.95

17.82

6.09

12.04

3.66

28.62

9.34

20.16

7.88

Aggression
7. AQ Verbal
Aggression

-.16*

Note. WSAP: Word Sentence Association Paradigm. AQ: Aggression Questionnaire. **p < .01; *p <
.05

Main Analyses
To test the hypothesis that trait anxiety is correlated with HAB, we ran Pearson
correlation analyses. We first sought to discover the relationship between our two HAB
operationalizations. The Aggression Questionnaire’s operationalization of hostility was
moderately to strongly positively correlated with the WSAP’s operationalization of hostility
r(216) = .48, p <.001. Results showed that for trait anxiety and HAB, there was a significant
strong positive correlation when using the Aggression Questionnaire, r(218) = .58, p < .001.
When using the WSAP, it turns into a moderate positive correlation, r(216) = .31, p < .001. This
supports our hypothesis that trait anxiety and HAB are positively correlated.
Next, we tested whether trait anxiety and HAB are still positively correlated when
negative affect is accounted for. At the bivariate level, negative affect is strongly positively
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correlated with trait anxiety, r(218) = .76, p < .001, strongly positively correlated with the
Aggression Questionnaire’s operationalization of hostility, r(218) = .59, p < .001, and
moderately positively correlated with the WSAP’s operationalization of hostility, r(216) = .31, p
< .001. When controlling for negative affect using a partial correlation, trait anxiety’s
relationship to the Aggression Questionnaire changed to a weak positive correlation but
remained significant, r(217) = .25, p <.001. Trait anxiety’s relationship to the WSAP changed to
a non-significant correlation that was still trending in the predicted direction, r(215) = .12, p <
.07.
Exploratory Analyses
Next, we explored relationships between trait anxiety and physical aggression, verbal
aggression, and anger. Trait anxiety was moderately positively correlated with physical
aggression, r(218) = .30, p < .001, moderately positively correlated with verbal aggression,
r(218) = .32, p < .001, and moderately positively correlated to trait anger, r(218) = .48, p < .001.
This means that trait anxiety is connected to physical aggression, verbal aggression, and trait
anger, in agreement with previous research correlating anxiety and anger (Zinner et al., 2008),
and correlating trait anxiety and both forms of aggression (Chung et al., 2019).
Then, we looked at trait anxiety’s relationship with positive affect and benign
interpretations. Results showed that there was a significant weak negative correlation for positive
affect, r(218) = -.15, p = .03, and a nonsignificant correlation for benign interpretations, r(216) =
.08, p = .25. This means that trait anxiety has a slight inverse relationship with positive affect,
and not related to benign interpretations whatsoever. To our knowledge, this is the first study that
examines the relationship between positive affect and trait anxiety.
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Study 22
Relieving anxious individuals of HAB is paramount because it can interfere with their
social functioning. Previous research has separately investigated metacognitive therapy and bias
reduction, but has not yet linked them. We tested whether combining the two may uncover a
possible valuable therapeutic technique. In Study 2, we tested whether a metacognitive
manipulation would reduce HAB in participants, and whether our Study 1 finding that trait
anxiety was connected to HAB would replicate. Since we already discovered that negative affect
did not explain the relationship between trait anxiety and HAB, the PANAS scale was no longer
necessary. The metacognitive manipulation would work best if the measure of HAB was easier
to manipulate, so we decided it would be wise to drop the trait-based Aggression Questionnaire’s
operationalization of HAB and retain the WSAP’s scenario-based operationalization of HAB.
Method
Participants
A G*Power a priori power analysis (Faul et al., 2009) reported 210 participants were
needed to have 95% power to detect a medium-sized effect. We again preregistered the study on
the Open Science Framework (https://osf.io/vhsc3/) and recruited adult participants from
Prolific. The participants were again screened to ensure they were 18 years old or above, had a
task approval rating of at least 95%, and were United States citizens. Participants were
compensated $1.60. We originally recruited a total of 302 participants and had to exclude one
participant based on our preregistered exclusion criteria who selected a two out of five when
asked how seriously they took the study with one being not seriously at all and five being
extremely serious, giving us a total of 301 participants. Females comprised 55.8% of all
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participants, males 43.2%, and non-binary 1%. Caucasian/Whites comprised 68.11% of all
participants, 9.97% Asian/Asian Americans, 8.31% multiracial, 6.98% African
American/Blacks, 4.98% Hispanic/Latinos, 0.33% American Indian/Native Americans, 0.66%
participants selected “Other”, and 0.33% participants did not disclose their race. The
participants’ ages ranged from 18 years old to 74 years old (M = 33.18, SD = 12.51).
Materials & Procedure
Participants first completed a Captcha to exclude bots, followed by a consent form. As in
Study 1, participants completed the Beck Anxiety Inventory scale as a measure of trait anxiety (a
= .93). Then, participants were either only given the definition of HAB, or were given the
definition and told to correct for the bias. Next, as in Study 1, they completed both the hostile
interpretations of the WSAP-Hostility questionnaire as a measure of HAB (a = .92), and the
neutral interpretations (a = .90). Lastly, they answered demographic items and data quality
checks. Participants also filled out a question that asked how anxious they were about the
COVID-19 pandemic. Participants were then debriefed and compensated for their time.
We removed the PANAS scale and the Aggression Questionnaire from this study. We
dropped the PANAS because controlling for negative affect was not central to our hypothesis for
this study. Additionally, the Aggression Questionnaire provides a trait measure of HAB, which
we assumed would be more difficult to change than the scenario interpretation of HAB measured
by the WSAP; thus, we retained the WSAP but dropped the Aggression Questionnaire in Study
2.
Metacognition manipulation. To manipulate metacognition, we provided a set of
instructions to participants before they completed the WSAP. We divided participants into two
groups: the definition group and the correction group. We provided solely the definition of HAB
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to the definition group to make them aware of the bias. Since people tend to correct for perceived
bias rather than actual bias (Wegener & Petty, 1995), we explicitly brought the bias to
participants’ attention in both definition and correction groups. Specifically, before completing
the WSAP measure of HAB, participants saw a screen which said: “The next questionnaire is
measuring the hostile attribution bias, or HAB. HAB is a cognitive bias where someone in an
ambiguous social situation will interpret the other person’s actions as hostile.” In the correction
group, we provided the definition to make participants aware of the bias and instructed them to
correct for the bias in their responses to the WSAP measure. Specifically, participants saw the
following instructions: “The next questionnaire is measuring the hostile attribution bias, or
HAB. HAB is a cognitive bias where someone in an ambiguous social situation will interpret the
other person’s actions as hostile. Please try to correct for this bias and respond in an unbiased
way while you fill out the following questionnaires.”
Manipulation check. In the demographics section of the survey, after asking participants
their race and before asking how seriously they took the questionnaire, we included a
manipulation check to see if the participants were paying attention to the instructions provided.
Specifically, participants saw the following instructions: “What did we tell you before you
completed the hostile attribution bias questionnaire?” Participants could answer either
“Definition of hostile attribution bias only” or “Definition of hostile attribution bias and
instructed to correct for it”. We coded Qualtrics to display whether or not they passed the
manipulation check so we could note which participants passed or failed so we could exclude
them from the study.
Results & Discussion

16
TRAIT ANXIETY AND THE HOSTILE ATTRIBUTION BIAS
Table 2 outlines the bivariate correlations, means, and standard deviations of all variables
used in Study 2.

Table 2
Correlations, means, and standard deviations of Study 2 variables
Variable

1

2

1. Trait Anxiety
2. WSAP Hostility

.08

3. WSAP Benign

.06

-.06

Mean

SD

33.16

10.65

108.55

22.56

131.18

19.74

Note. WSAP: Word Sentence Association Paradigm. **p < .01; *p < .05

Main Analyses
To expand on the previous study examining the hypothesis that trait anxiety is related to
HAB, we calculated a Pearson Correlation analysis. Unexpectedly, there was a nonsignificant
correlation between the WSAP’s operationalization of hostility and trait anxiety r(301) = .08, p =
.18. This goes against our hypothesis that trait anxiety and the hostile attribution bias are
positively correlated, failing to replicate Study 1.
Next, we tested whether our metacognition manipulation was effective by running a ttest. Also unexpectedly, the results indicated that the metacognition manipulation failed, with no
significant differences between the definition group (M = 108.52, SD = 21.79) and the correction
group (M = 108.58, SD = 23.38) on WSAP hostility, t(299) = .02, p = .98. This goes against our
hypothesis that the metacognition manipulation would work.
We then tested whether the metacognition was effective for those with high trait anxiety.
In order to do this, we ran a multiple regression test using the General Linear Model. The
metacognition did not reduce rates of HAB for those with high anxiety, as indicated by the nonsignificant interaction between the two variables, F (3, 297) = 1.49, p = .22. This goes against
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our hypothesis that the metacognition manipulation would reduce HAB levels in participants
with high trait anxiety.
Finally, we noticed that 86 out of 301 participants failed the manipulation check (75 in
the correction group, 11 in the definition group). Because so many participants failed the
manipulation check, we suspected that perhaps our unexpected results were derived from this
phenomenon. To investigate, instead of deleting them from the study, we split the data file
between participants who passed and failed the manipulation check and re-ran the Pearson
correlation, t-test, and multiple regression using the General Linear Model. Surprisingly, there
were no statistically significant differences between participants who passed the manipulation
check and those who failed; thus, failure of the manipulation check does not seem to explain our
findings.
Additional Analyses
The prior analyses suggest that Study 2 both failed to replicate Study 1 or show any
benefit of our metacognition manipulation. However, given that previous research supports links
between trait anxiety and various cognitive biases, and given that we did not have a true control
condition in this study, our null findings in this study may indicate another explanation.
Specifically, perhaps the surprising lack of correlation in Study 2 simply indicates that any
manipulation drawing attention to HAB eliminates the link between trait anxiety and HAB. To
test this possibility, we ran additional analyses combining the data from Study 1 and both
conditions from Study 2. In these new analyses, we treated the data from Study 1 as a control
condition, as both trait anxiety and HAB were only measured with no manipulation at all; both
conditions from Study 2 became treatment conditions.
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We used a multiple regression analysis to properly examine the links between the three
conditions. The overall model was significant, F(3, 516) = 7.21, p < .001, R2 = .04. There was no
main effect of condition, b = 6.59, t(516) = 1.62, p = .11. There was a main effect for trait
anxiety, b = .80, t(516) = 3.43, p = .001, replicating the bivariate correlation from Study 1.
Furthermore, the interaction between condition and trait anxiety was marginally significant, b = .22, t(516) = -1.93, p = .054. When we re-ran this analysis excluding participants from the Study
2 data who failed manipulation check, the interaction became significant, b = -.29, t(429) = 2.18, p = .03. See Figure 1 for a graph of the interaction.
150

W-SAP Hostility

140
130
120
110
100
90
80
20

30

40

50

60

70

80

Trait Anxiety
Control

Definition

Correction

Figure 1. Interaction between trait anxiety and condition on W-SAP Hostility, comparing the true
control condition from Study 1 against the two manipulation conditions from Study 2 and
excluding data from Study 2 participants who failed the manipulation check.

Surprisingly, it appears that even the definition group being told that the bias existed was
enough to reduce the link between trait anxiety and HAB, with that link even more reduced in
the correction group. Interestingly, since average levels of both trait anxiety and HAB in all three
conditions are roughly equal, this suggests our intervention might reduce the anxiety-HAB link
but does not necessarily reduce overall HAB among everyone. Thus, it appears that perhaps both
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merely informing participants of HAB’s existence and being told of HAB and instructed to
correct for it are both effective treatments for HAB, at least temporarily. However, since the
sample sizes between conditions are unequal, and particularly unequal after excluding
participants who failed the manipulation check from Study 2, we must be cautious in interpreting
results; more replication is required before we can definitively establish solid conclusions.
General Discussion
Across two studies, we found support for our hypotheses that trait anxiety and HAB are
related. This cannot be accounted for by negative affect, which hints the variables have a true
connection. Thus, people with high trait anxiety may be more likely to assume others’ intentions
are antagonistic, even if the opposite is true. However, a metacognition manipulation eliminated
the link between trait anxiety and HAB, which implies that activating metacognition
significantly reduces HAB. These findings give researchers real insight into a new possible issue
individuals with high trait anxiety suffer from, as well as a possible new treatment method.
Study 1 showed that trait anxiety was correlated with both operationalizations of HAB.
This link remained even when negative affect was accounted for, supporting our hypothesis.
Thus, negative affect does not explain the link, so the variables are indeed related. This means
that people with more trait anxiety have more HAB in general and in specific social scenarios,
and provides a fuller picture that HAB is elevated across multiple domains, not in one particular
instance.
Our Study 1 exploratory analyses also revealed that trait anxiety is correlated with more
trait anger, physical aggression, and verbal aggression than the general population. We speculate
that this occurs because chronic anxiety takes an emotional toll on the human body and leaves
less patience, which results in more aggression, both physical and verbal. This is not surprising,
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since this was also found in a study of rats (Beiderbeck et al., 2012) where rats with low and high
trait anxiety had more aggression than controls; this finding may also apply for humans.
Similarly, those with OCD have more trait anger than those without it (Radomsky et al., 2007);
since OCD was classified as an anxiety disorder prior to 2013, it is logical that the same holds
true for trait anxiety.
Although our analyses in Study 2 initially suggested that trait anxiety and HAB were not
related and that the metacognition manipulation failed, when we compared the two manipulation
conditions in Study 2 with the control group in Study 1, we found that our manipulation
eliminated the correlation between trait anxiety and HAB that otherwise would have been there.
This suggests that the metacognitive manipulation actually worked, and that even informing
individuals that HAB exists leads to a reduction of the bias.
These results imply that the “control” group for Study 2, which involved being told the
definition of HAB, was actually a treatment. Furthermore, it suggests that both telling people
about HAB and also telling them about HAB and asking to correct for it can lead to reductions of
the bias, at least in the short-term. We suspect this occurred because once we defined HAB and
made participants were aware of its existence, they may have naturally corrected for it without
being instructed. It is also possible that when we provided the definition of HAB, that
participants interpreted that as an indirect instruction to correct for the bias. Either way, this
shows support for metacognitive techniques as interventions to reduce HAB, and suggests that
even simple exercises will reap multiple benefits.
Limitations & Future Directions
As with all studies, this one has limitations. Only English-speaking Americans completed
the survey, so the results only apply to one nation. For future studies, it is recommended that they
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be opened to all English speakers in order to get a more diverse subject pool. Also, translating
the scales used into other languages would be beneficial so participants of different cultures with
differing views of anxiety can share their input. The self-selection bias is also a risk factor for
this study. Additionally, the participants were all on Prolific; we only used one source for
participant gathering, which makes it harder to generalize the results to the general population.
Future studies should take care to use other methods to recruit participants, such as using more
than one website to increase variability in sample composition.
Future research should replicate our findings to see if the same results occur. If this
happens, we can be more confident about our findings since they have not changed under
different circumstances, and the results would be more robust. This is particularly important
because the interaction in Study 2 was only marginally significant with all participants included,
and became significant when we excluded participants who failed the manipulation check in
Study 2, leaving us with very unequal sample sizes between conditions. Furthermore, our
additional analyses comparing all three conditions were not pre-registered and were exploratory.
Thus, we recommend that future research implement all three conditions from our two studies
(control, definition, correction) in a single study with a much larger sample size. Replication of
our findings in a well-powered study like this would further solidify our findings and potentially
spark further investigation of our metacognition manipulation.
Another possible avenue is to see whether these treatment effects continue over the longterm or if the results fade given enough time. If the effects only last for the short-term, then new
possible interventions that have longer-lasting effects should be investigated. If the effects are
long-lasting, then many therapies should integrate metacognition manipulation to better help
people. It would also be prudent to investigate other methods of bias reduction, such as including
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long-term goals in the process to increase motivation to eliminate bias, or repeating the events
slowly out loud to lead to new interpretations of events.
Implications & Conclusions
This research has many important implications. This research matters because it helps
therapists be aware of a potential issue their highly anxious clients are facing, and by providing
possible steps they can take to eliminate HAB. If HAB affects people with higher trait anxiety, it
is most likely that these individuals will interpret others as hostile, even if the other person is
friendly. This will most likely have consequences on their social lives and have fewer enriching
relationships. If researchers replicate the effects of the metacognitive manipulation, therapists
can use this technique to reduce HAB in their anxious clients. With this, we offer researchers a
new avenue to explore on the journey of helping the human population.
In conclusion, we discovered that both trait and scenario-based operationalizations of
HAB were positively correlated with trait anxiety, even when negative affect was accounted for,
indicating that those with more anxiety believe that the intentions of others are more malevolent
and cruel. A metacognition manipulation can significantly reduce the correlation between HAB
and trait anxiety by either informing participants of its existence or asking them to correct for it,
though more research is needed to test how long this effect lasts. These studies provide an indepth examination of the relationship between trait anxiety and HAB, showing that a
metacognitive manipulation can be a key in reducing bias. This research can advance therapeutic
techniques for anxiety and implemented to improve the lives of countless individuals.
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